The main Cenozoic extensional structure in the central Mojave Desert is the Waterman Hills detachment fault, which places brittlely deformed synorogenic Miocene rocks on ductilely and cataclastically deformed footwall rocks. New data are presented regarding the timing, distribution, magnitude, and significance of early Miocene extension in the area. The mylonitic fabric in the lower plate was formed at 23 Ma, based on a zircon U/Pb age from a synmylonitic intrusion. Upper plate strata consist of rhyolite flows overlain by sedimentary rocks that were apparently deposited during extensional faulting. These strata were tilted, folded, and intruded by synkinematic rhyolite plugs that are cut off at the detachment fault. Potassium metasomatism of the rhyolitic rocks is pervasive. 
INTRODUCTION
Evidence for significant Tertiary crustal extension in the central Mojave Desert has been recognized for several years [Dokka and Glazner, 1982; Dokka, 1986, In this paper we present new data regarding the geological relations between upper and lower plates of the WHDF and the age of lower plate deformation. We report new data concerning contact relations and provenance of syntectonic sedimentary strata and a possible match between hanging-wall and footwall rocks that supplies a semiquantitative estimate of displacement. These data form the basis of an improved model for the magnitude, the kinematics, and the timing of Tertiary extension, which can then be used to refine reconstructions of pre-Tertiary paleogeography and tectonics.
LOWER PLATE RELATIONS
The lower plate of the WHDF is well exposed in the Waterman Hills and Mitchel Range where it consists of Waterman Gneiss intruded by hornblende-biotite granodiorite (Figure 2 ). The name Waterman Gneiss has been applied to a varied collection of metasedimentary and metaigneous rocks exposed in the central Mojave Desert [Bowen, 1954; Dibblee, 1968 Dibblee, , 1970 . The metasedimentary portion of the gneiss consists of upper Precambrian and Paleozoic miogeoclinal facies rocks (Kiser [1981] , and our reconnaissance). The igneous portion, although largely mapped as Precambrian [Jennings, 1977] , apparently consists largely of Mesozoic plutonic rocks [Glazner et al., 1988b] to the NE (mean about 75 ø) and contain mainly downdip striae. We interpret these to record a late phase of layer-parallel shortening [Bartley et al., 1989 ]. Based on these field relations and new age data presented below, we interpret the mylonitization to be related to early Miocene movement on the WHDF. However, the mylonitic fabric commonly is somewhat discordant to the WHDF, especially along its northern trace, and in places is sharply truncated (Figure 2 Krogh [1982] . Decay constants used were 238U=0.15513x10-9 yr '1 and 235U=0.98485x10-9 yr '1 [Steiger and Jager, 1977] . Isotopic analyses were determined on a VG Sector multicollector thermal ionization mass spectrometer. Mojave Desert in the vicinity of Alvord Mountain [Smith, 1962; Chen and Moore, 1979; Miller and Sutter, 1982] . From here the dikes extend westward to the Ord Mountain area (Figures 1 and 9) . Removing displacement on the WHDF aligns the dike swarm in the Alvord
Mountain area with similar dikes in the Ord Mountains (Figure 9 ). This indicates that the amount of slip inferred from the possible offset of gabbroic bodies is plausible, because it also restores the dikes to a continuous trend. This further implies that no major fault older than the WHDF and younger than the Jurassic dikes, e.g., the Mojave-Sonora megashear [Silver and Anderson, 1974 
